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Abstract: Across higher education institutions there has, for some time, been a growing move 
towards incorporation of the concepts of sustainability into the policies and practices of the 
organisations. Using the University of Northampton, in the United Kingdom as a case study, this 
project aimed to understand the efficacy of student engagement with a sustainability project called 
Planet Too. The study employed a range of methods including waste and energy audits, as well as 
questionnaire surveys both with students and landlords to examine their environmental attitudes, 
beliefs, and practices. The project was able to lead to increased awareness and engagement with the 
concepts of sustainability amongst the students. Recycling, though it was not one of the initiatives 
focused upon, was a key practice mentioned by both students and landlords. The engagement of 
the landlords was focused primarily on conservation of energy and water. However, conservation 
practices generally remained static, with limited significant or long-term changes in environmental 
practices. The key implications of the findings are discussed and recommendations suggested. 
Keywords: sustainability; higher education institution; environmental management; recycling; 
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1. Introduction 
An increasingly consumption-based society is negatively impacting upon the environment, 
health, and the economies of countries, leading to concerns over resource (in)security and calls for 
paradigm shifts away from linear consumption and production, to more circular practices [1–3]. 
Given their role in shaping future generations, Higher Education Institutions (HEIs) play a vital role 
in facilitating improved environmental practices [4,5]. As such, since the 1990s, HEIs have developed 
and implemented a range of environmental initiatives in order to embed the concepts of 
sustainability into their practices, as well as to shape future generations [6–9]. 
There are a number of policy drivers and programmes in place to facilitate the embedding of the 
concepts of sustainability into the policies and teaching and learning activities of HEIs, including: (1) 
the signing of the Talloires Declaration in 1990 by various vice chancellors, rectors, and presidents, 
which focused on “inequitable and unsustainable production and consumption” [10]; (2) the UN 
Decade of Education for Sustainable Development (ESD) (2005–2014) [11], and the subsequent 2014 
UNESCO World Conference on ESD, in Aichi-Nagoya, Japan, which launched the Global Action 
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Programme (GAP) on ESD [12]; (3) the Tbilisi Declaration, 1977 and the Halifax Declaration, 1991 
[13]; and (4) the increasing global need for skills development in the area of sustainability [14]. For 
example, the UN Decade of Education for Sustainable Development (DESD) aimed to emphasise the 
crucial role education plays in achieving the sustainable development goals. In addition, globally, 
there has been strong political commitment for the integration of education for sustainable 
development (ESD) at all educational levels [15].  
Given the focus on integrating the importance of HEIs, an understanding of how best to facilitate 
greater engagement of HE students with the concepts of sustainability is therefore crucial. This 
manuscript provides an evaluation of a three-year project called Planet Too (P2) led by the University 
of Northampton’ (UoN) Students’ Union (SU), and funded by the National Union of Students’ (NUS) 
and the Higher Education Funding Council for England (HEFCE). Using a number of different 
initiatives, the project aimed to encourage uptake of more sustainable practices amongst the students.  
2. Student Engagement with the Concepts of Sustainability 
As a means of encouraging student engagement, HEIs first started to introduce environmental 
issues into their processes around the 1960s in the USA [7]. During the intervening decades, the focus 
for these efforts has shifted from the promotion of professionals in the 1960s and 70s, to waste 
management and energy efficiency in the 1980s, and later, global environmental issues [16]. The 
incorporation of the concepts of sustainable development into the processes of HEIs was viewed as a 
means of preparing future leaders, decision-makers, and entrepreneurs for a more sustainable world 
of work [5,17]. In addition to the environmental benefits, there has also been a realisation that 
institutions can accrue enhanced reputational and financial rewards (e.g., being seen as a ‘green’ 
campus or receiving funding for meeting environmental compliance targets).  
Initiatives to engage students have tended to be focused either on incorporating the concepts 
into the institution’s general activities [18], or teaching and learning [19,20]. For example, 
sustainability education has tended to incorporate activities such as campus greening initiatives, field 
visits, environmental courses, and workshops [5]. However, the effective implementation of these 
initiatives faces a number of challenges and requires the input of a range of stakeholders (e.g., 
students, academics, managers, and support staff), if they are to be successful [5]. Indeed, strategic 
leadership has been shown to be important for success [21,22]. In [5], it is suggested that HEIs should 
develop formal and extra-curricular activities, while policy makers should provide guidance to HEIs 
on how best to incorporate sustainability concepts. Reference [10] argues that if societies are to 
become more sustainability orientated, HEIs’ leaders, faculty, and students need to work more 
closely together. Various writers (e.g., [21,23], note that there was a need for more student 
engagement. However, while there have been studies focusing on staff (e.g., [24,25]) and student 
learning (e.g., [26,27]), there has been limited research into the psycho-sociological constructs 
surrounding student engagement. 
Motivation and education have been shown to be important [28]. However, others argue that in 
order to be successful, environmental initiatives (e.g., energy conservation), within HEIs should go 
beyond simply focusing on knowledge and awareness, to move towards triggering cognitive 
constructs, including: habitual behaviours/routines [29,30], values [31,32], and attitudes [16,33,34]. In 
addition, the contextual environment within which staff and students operate also has to facilitate a 
change to the new habitual behaviours, and away from existing practices [35–37]. This might be 
achieved either by changing the contextual/situational factors and the degree of sacrifice required 
[9,38–42] (e.g., access to recycling facilities), or by providing the staff and students with the ability to 
change their intentions and plan their intention-based (volition) behaviours accordingly (e.g., the 
influence of family, friends, neighbours, and education) [31,43–46]. Similarly, [47] argues the need for 
multi-faceted, systematic approach. Students are more likely to undertake “light green” actions that 
involve “minor” lifestyle changes (e.g., recycling, saving energy and water, using public 
transportation and buying organic, fair trade and healthy products), as compared to more major 
practices (e.g., eating less meat or paying more for renewable energy) [34,48]. Support from the 
faculty, administration, and facility management staff is crucial to the success of programmes [49]. 
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In the UK, despite there being a number of initiatives to improve student engagement (e.g., 
EcoCampus, which is a national Environmental Management System (EMS) and award scheme for 
HEIs, that allows them to be recognised for addressing key issues of environmental sustainability, 
including carbon reduction), engagement is generally low. For example, [50] reported that: 
- Some 8.2% of students do not recycle 
- Approximately 50% were of the view that they were doing as much as they could to recycle, 
however, the others required support, particularly those living on halls of residence on campus. 
Indeed, those living on campus were less likely to recycle if it required additional effort, 
compared to those living in private rented accommodation 
- Students living off campus were less likely to be aware of campus recycling systems 
- Environmental benefits are key motivators for recycling 
- Recycling behaviour whilst at university is consistent with practices during the holidays 
Thus, there is a need to better understand not only how best to facilitate greater student 
engagement with sustainability practices across the HEI sector in the UK., but also how best to 
facilitate engagement with sustainability practices off-campus. 
3. Materials and Methods 
The study sought to employ a variation of the mixed method ecological social marketing model 
[51,52], which builds on the community-based social marketing/behaviour change approach of 
practitioners (e.g., [53,54]). The model in [51] draws on an ecological model of behaviour change, 
embracing various layers—e.g., individual, interpersonal, and community (in the case of this study, 
landlords renting private accommodation to students). An ecological approach treats behavioural 
systems as complex ecologies with multiple influences working in competing directions to influence 
behaviour. 
Specifically, the study sought to examine the effectiveness of the P2 project, as evidenced by the 
sustainability practices of students living both on campus as well as off, and the key influencing 
factors that impacted on these practices. The research was undertaken in two main phases, a baseline 
study to gather information on existing environmental attitudes, beliefs, and practices, and a follow-
up survey to understand the impact of selected initiatives from the P2 project. As noted in the 
introduction, the project employed a number of initiatives to facilitate more sustainable practices 
whilst the students were on and off campus. These initiatives included: (1) use of Changemaker 
champions; (2), Student Switch Off, and; (3) a Green House awards scheme. Changemaker champions 
were volunteer students who worked with the Students’ Union to facilitate greater engagement 
amongst the wider student population with the principles of sustainability. Student Switch Off is an 
international scheme run in the UK by the NUS, designed to encourage students to become more 
energy efficient in their accommodation [55]. The Green House Awards scheme involved provision 
of incentives to the students in private accommodation to encourage them to practice more 
sustainable behaviours (e.g., recycling or conservation of energy). To evaluate the Green House 
Awards scheme, the student accommodation was inspected by two members of the P2 project team, 
based on set criteria (e.g., the presence of double glazing on the windows, wall and loft insulation, as 
well as engagement with recycling and conservation of electricity by the students). If the houses were 
deemed to have met the criteria, they were awarded Green House status. The interventions were 
undertaken from November 2013 to April 2015. An energy audit was also employed to evaluate 
actual behaviours. As a means of contextualising the practices of the students, the study also sought 
to understand the influence of a key stakeholder within the lives of students who lived off campus, 
landlords.  
3.1. Student Surveys 
A base line questionnaire survey was undertaken in October/November 2013. The survey 
involved 577 students, chosen at random, on both of the main UoN campuses. In November 2014, a 
follow-up survey was conducted, with 311 students, again chosen at random. Both surveys were 
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conducted face-to-face, with participants completing and returning the questionnaires immediately 
to the researcher. Questions included: what pro-environmental activities do you take part in whilst 
you are living in your term-time accommodation? Which activities consume the highest electricity 
usage? Can you list two sustainability initiatives employed on campus by the University of 
Northampton? What would encourage you to engage in a sustainability initiative? What are your 
views on the environmental sustainability initiatives at the University of Northampton? 
Student engagement with the initiatives was assessed by determining the number of participants 
(e.g., at road shows and in student accommodation), and those undertaking training. This 
engagement was determined over the two years of the P2 project (November 2013 – October 2015). 
3.2. Energy Consumption Audits 
The Student Switch off campaign took place during February and March 2014. Some 52 houses 
took part, with 27 being visited to evaluate their energy usage. Eleven houses acted as a control group. 
In addition, some 38 properties were recruited to supply meter readings. In order to calculate the 
average energy consumed, the number of occupants was determined by multiplying the number of 
bedrooms per property. The overall consumption for the property (based on the meter readings), was 
then divided by the number of occupants, and then by the number of days between readings. 
3.3. Surveying Landlords 
During November and December 2013, a questionnaire was developed to understand the types 
of sustainability measures employed by landlords. The questionnaires were distributed by email, via 
both the lead for a grouping of approximately 200 private landlords, and a Northampton Borough 
Council (NBC) list of landlords, via the (private) accommodation office at UoN. These emails were 
followed up a week later with telephone calls, in order to maximise the number of questionnaires 
completed. Approximately 60 calls were made. In total, 29 questionnaires were completed and used 
in the study, giving a response rate of 14.5%. The aim of the surveys was to gauge the attitudes and 
beliefs of the landlords towards the concepts of sustainability, as well as to examine what approaches 
were being employed to facilitate the students engaging with the concepts whilst living in the house. 
Questions included: what sustainability measures do you utilise within your property? Is your 
property accredited? Are utility bills included within the rent students pay? 
4. Results 
4.1. Student Surveys 
4.1.1. Socio-Demographic Characteristics 
Table 1 shows that the participants were primarily female, in the age range of 16–25 years and 
living in private accommodation. They were mainly studying courses in education (40 students: 
6.9%), management (39 students: 6.7%), and business studies (37 students: 6.4%).  
Table 1. Socio-demographic characteristics of the respondents for the base line survey. 
Factor Sub Factor Frequency Percentage 
Gender 
Male 223 38.6 
Female 348 60.3 
Age range (years) 
16–25 486 84.2 
26–35 52 9 
36–45 17 3 
46–55 9 1.5 
>56 1 0.17 
Accommodation 
Halls 125 21.6 
Private accommodation 446 77.3 
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As listed in Table 2, there was good student engagement with the interventions. For example, a 
total of over 1600 students signed up as Changemaker volunteers, participated in the Green House 
awards, or received a loan or grant. This total represents nearly 12% of the total student population. 
Some 141 were trained in the concepts of sustainability and 14 as Changemaker auditors. Over the 
two years, 131 properties participated in the Student Switch Off scheme.  
Table 2. Student engagement with the Planet Too (P2) project. 
Factor Frequency 
Students actively engaged with P2 initiatives  1630 
Student led sustainability enterprises 3 
Properties accredited during the Green House awards scheme 47 
Student volunteers recruited and trained 141 
Properties recruited for Student Switch Off+ 131 over two years 
Changemaker auditors trained 13 
4.1.2. Attitudes and Beliefs about Sustainability 
Most respondents were of the view that any conservation of resources would be more likely to 
benefit the UoN (59.5%), as opposed to benefitting them personally (42.2%). Some 59% stated that 
they conserved resources because it was good for the environment. While 29.5% noted that they 
would require an incentive to be more sustainable. There was a difference between male and female 
students (χ2 = 2158.29, 16), however, the rationale for this difference is not clear and would require 
further study. The course being studied did not have any significant impact upon the views about 
conservation or practices of the students.  
Figure 1 illustrates that most were of the belief that the main factors impacting on their electricity 
usage were everyday activities and doing their studies. 
 
Figure 1. Key reasons for electricity usage during term-time accommodation. 
4.1.3. Awareness of Sustainability Initiatives 
Figure 2 highlights that in the baseline survey, when students were asked to list two 
environmental sustainability initiatives on campus, around 29% were able to do so. However, by the 
follow-up survey this figure had risen to 41.4%.  
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Figure 2. The number of environmental sustainability initiatives students were able to list, before and 
after the interventions. 
Table 3 shows that the main environmental sustainability initiatives identified were recycling, 
the Student Switch Off scheme and the use of sensors for lighting. Interestingly, water conservation 
and the sale of fair trade products were only mentioned by two students and one student, 
respectively. 
Table 3. Environmental sustainability activities at UoN as reported by the respondents. 
Factor 
Baseline Survey Follow-up Survey 
Frequency Percentage Frequency Percentage 
Recycling  251 43.5 232 65 
Student Switch Off+ 67 11.6 18 5 
Sensors for lighting 41 7 19 5.3 
Electronic submission of assignments/limitation of printing 22 3.8 3 0.8 
The University’s buses 16 2.7 7 1.9 
Planet Too 15 2.6 10 2.8 
Limiting parking on campus/encouraging car sharing 14 2.4 - - 
Recycling of food waste 8 1.4 1 0.3 
Use of eco-friendly vehicles 3 0.5 - - 
Use of solar panels 2 0.35 10 2.8 
Use of water saving devices 2 0.35 1 0.3 
Sale of fair trade products 1 0.17 1 0.3 
A UoN bicycle scheme - - 82 23 
Allotments on campus - - 5 1.4 
Energy saving bulbs - - 8 2.2 
In the baseline survey, some 61% of the respondents were of the view that environmental 
sustainability initiatives at UoN were either very good or good. However, in the follow-up survey, 
this fell to 55.2%, with around 28% being unsure. When asked about how sustainability could be 
improved, students made mention of more recycling (e.g., for glass and food), generally, as well as 
in halls. Other options included increased water conservation, use of light emitting diode (LED) 
lighting and light sensors, insulation (e.g., use of double glazing for windows and doors), and solar 
panels.  
The main sustainability actions students engaged in while they were at home were recycling and 
walking (Table 4). 
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Table 4. Key environmental sustainability practices of students outside of term time during the 
baseline and follow-up. 
Factor 
Baseline Survey Follow-up Survey 
Frequency Percentage Frequency Percentage 
Recycling 438 76 285 79.8 
Walking/cycling 300 52 149 41.7 
Conserving electricity 285 49.4 163 45.7 
Conserving water 163 28.2 118 33.1 
As listed in Table 5, the activities during their time at university were similar, with recycling and 
conservation of electricity being key practices. Indeed, there was a very strong link between what 
they did at home and in their term-time accommodation. For example, those who recycled at home 
were likely to do so while at university (χ2 = 2334.4, 20), and this was also the case for conservation 
of electricity (χ2 =1593.55, 9) and water (χ2 = 16,665.6, 9), respectively. Another important point to note 
from Table 5 is that reported environmental sustainability practices remained relatively constant 
during the two surveys. 
Table 5. Key environmental sustainability actions of students during term time, during the baseline 
and follow-up. 
Factor 
Baseline Survey Follow-up Survey 
Frequency Percentage Frequency Percentage 
Recycling 442 76.6 269 75.4 
Conserving electricity 292 50.6 175 49 
Walking/cycling 280 48.5 149 41.7 
Conserving water 177 30.6 110 30.8 
If these factors are broken down on the basis of living on halls or private accommodation, there 
was around a 16% increase in electricity conservation on halls, but with a slight dip in private 
accommodation (Figure 3). It is important to note though that there was no statistically significant 
variation between students living in halls and those in private accommodation.  
 
Figure 3. Comparison of environmental sustainability practices while living in halls and private 
accommodation, for the baseline (1) and follow-up surveys (2). 
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4.2. Energy Consumption in Private Accommodation 
Figure 4 shows that the smaller the property, the higher the average energy used per occupant.  
 
Figure 4. Average kWh per occupant versus the number of bedrooms in the property.  
4.3. Landlords’ Engagement with Sustainability 
At the time of the study, the majority of the private student housing stock was over 50 years old 
and primarily employed a terrace design (i.e., the houses were in a row and joined on either side to a 
neighbour). Helping the environment and the potential for saving money were amongst the key 
drivers for a more sustainable approach by landlords. Levels of engagement with sustainability 
support agencies (e.g., the Carbon Trust), were generally ‘low’, with only around 33% of landlords 
engaging. Around 32% of the houses did not have environmental accreditation. Electric meters, 
thermostat controls and loft insulation were the three main energy conservation measures employed. 
Recycling was the most mentioned sustainable waste management activity. All properties had 
electric meters and around 72% had water meters. Most students (47%) paid their rent and bills 
separately, while 31% of the properties were all inclusive (i.e., bills were included in the rent). 
5. Discussion 
5.1. Students’ Engagement with the Concepts of Sustainability 
Student engagement with the sustainability ‘interventions’ of the P2 project was generally good, 
with nearly 12% of the overall student population participating. Similarly to previous studies, 
generally, students reported strong positive views on sustainability, with most of the opinion that it 
was good for the environment [53]. Interesting, however, most were also of the view that any benefits 
would accrue primarily to the University. This view may perhaps indicate why nearly a third of the 
respondents stated that they would require some form of incentive in order to be more sustainable 
in their resource consumption. 
Views on the environmental sustainability initiatives at UoN fell slightly in the follow-up 
survey, even though it was still over 50%. While there were a number of suggestions for how 
sustainability could be improved on campus, many of these strategies were actually already being 
undertaken by the University. This suggests that there is a need for greater promotion of the range 
of environmental sustainability activities (apart from recycling), that the University employed. 
The recycling message amongst the students was strong, both at UoN and at home, indicating a 
spill over of behaviours between settings [33,47–50]. Indeed, levels of awareness of recycling were 
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high from the outset of P2 and throughout. It is something that was also mentioned quite often by 
the landlords. However, recycling was not one of the P2 interventions. In addition, the overall raising 
of awareness, however, should perhaps be tempered with the fact that recycling was at the start and 
throughout, by far the most recognisable environmental practice in the minds of the students. Thus, 
it is quite likely that this high mention of recycling had very little if anything at all to do with the P2 
project. In all likelihood, it may have simply been because recycling bins were visually prominent on 
campus, but could also be due to a general social awareness of recycling. Similarity in practices 
during term time and whilst not at university are similar to previous studies [56].  
Awareness of environmental initiatives on campus did rise between the baseline and the follow-
up surveys (Figure 2 and Table 3). This is evidenced for example, by the high levels of knowledge 
about the bikes in the follow-up questionnaire survey (Table 5), as well as an improvement in the 
ability to name at least one environmental sustainability initiative (Figure 2). However, awareness 
did not appear to necessarily translate into sustainabilityle behaviours, which is ultimately what is 
required to provide a legacy of sustainable practices. Indeed, despite the rise in electricity 
conservation on halls, overall reported environmental conservation practices were relatively constant 
(Tables 4 and 5). In addition, while awareness did increase and there was engagement, particularly 
through the Student Switch Off, maintaining this momentum throughout the project proved 
challenging. This lack of translation of high awareness into actual behaviour is similar to the 
assertions of previous writers (e.g., [29–32]). It confirms that whilst awareness and knowledge are 
important and there is a complex interrelation between various influencing factors [57], there is a 
need to go beyond these constructs if new attitudes, values, and habits are to be created. In this 
context, the continued involvement and support of key internal stakeholders (e.g., senior managers 
across the University), would also be crucial to facilitating the sustainability of the concepts from the 
project [52,58]. 
Thus, despite the improvements, there are still opportunities to go further. For example, there 
are significant areas for improvement in getting the students to conserve resources, especially for 
electricity and water consumption. Opportunities also exist for them to become more engaged with 
the wider sustainability initiatives that are already in place at the University.  
5.2. Landlords’ Engagement 
The involvement of landlords with P2 from the outset worked well and was very beneficial. It 
enabled access to private accommodation, as well as feedback to be had from landlords. This link 
therefore made the project’s processes and outcomes much richer, for example, with respect to the 
development of the criteria for the Green House awards. There were some landlords who were 
engaged with the concepts of sustainability, encouraging recycling and the use of insulation, 
thermostat controls, as well as electricity and water meters. Of these, nearly half had a separate billing 
system for utilities that meant that students were aware of and could manage their electricity and 
water consumption. However, generally, the engagement of the landlords with the concepts of 
sustainability was low, as evidenced by the response rate to the survey and through informal 
discussions with both students and landlords. This limitation amongst landlords generally therefore 
had the knock-on effect of not facilitating changes to students’ intention-based (volition) behaviours 
[29,43,45]. 
The low level of accreditation may simply have been due to the fact that at the time of the study, 
the accreditation schemes for student houses by the Northampton Borough Council (NBC) was being 
overhauled and, therefore, landlords were being redirected to the East Midlands Landlords 
Accreditation Scheme (EMLAS) and Decent and Safe Housing (DASH) for accreditation. Moreover, 
the accreditation was no longer specific to student property, as had been the case under NBC’s 
existing Northampton Student Accreditation Scheme (NSAS).  
5.3. Overarching Issues and Recommendations 
While there were positives from the project, there were too many interventions. The number of 
interventions spread the resources (e.g., Changemaker volunteers) too thinly and made it difficult to 
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make more than superficial impressions on the values, attitudes, and habits of students. The link 
between the various interventions was maybe not always as clearly outlined as it should have been. 
It would perhaps have been better to focus on a select number of strongly linked and focused 
interventions/issues. In addition, the complexity of the wording of schemes made it difficult to 
communicate the information to students. These challenges would therefore have had an impact on 
changing the habits of the students, as the steps taken during the implementation phase of 
interventions play a crucial role in their success [37,41,459]. Managing so many initiatives made 
effective implementation of the overall P2 project difficult.  
There needed to be more focus on embedding sustainability initiatives and practices. For 
example, the fact that most of the environmental initiatives suggested were already being employed 
by the University indicates that there is a need for greater promotion of the range of environmental 
sustainability activities that UoN employs. However, given the short-term nature of the project and 
the transient nature of students, this will always be a challenge. 
Even though recycling and electricity conservation were regularly mentioned, most students 
were of the view that any savings in resources would be more of benefit to the University than to 
themselves. These issues might be linked to wider shifts towards individual consumerism and the 
commercialisation of students with rise in tuition fees. Nevertheless, there should be a focus on 
emphasising the personal benefits in order to encourage greater student engagement. 
Finally, there needed to be stronger incentives put in place to recruit and maintain the 
engagement levels of Changemakers. Those that did become Changemakers evidently found it 
beneficially in improving their skills and competencies, as evidenced by this improvement being the 
key benefits realised. Thus, the incentives could potentially be linked to enhancement of skills and 
competencies. In addition, while they were provided with some training in sustainability issues, they 
perhaps could have also benefitted from some training in engaging with students. 
6. Conclusions 
The embedding of the concepts of sustainability within the policies and practices of HEIs is an 
increasingly important issue, and within recent decades has gained significant momentum globally. 
Within this shift, the engagement of all stakeholders, including students, plays a key role. The 
findings from this project suggest that sustainability initiatives can work and can facilitate 
engagement of students and other stakeholders such as landlords. However, it also suggests that 
crucially, the necessary framework must be in place to facilitate changes in environmental values, 
attitudes, and habits, in order for there to be meaningful and long-term behaviour change. To be 
successful, initiatives should be simple, sell the benefits to the individual and actively involve all key 
stakeholders, particularly senior managers at the HEI and others such as landlords and councils (to 
map to environmental practices whilst at home, outside of term time). 
Acknowledgments: The project was funded by the National Union of Students (NUS’) Students’ Green Fund 
and the Higher Education Funding Council for England (HEFCE). No funds were received for covering the costs 
to publish in open access. 
Author Contributions: Leo Cleverdon collected the data and performed some of the analyses and writing. Simon 
Pole and Roger Weston acted as Project Coordinator and Project Manager and contributed to data collection. 
Sindy Banga supervised Leo Cleverdon and contributed to writing. Terry Tudor supervised Leo Cleverdon, 
undertook analyses, and lead on writing the manuscript. 
Conflicts of Interest: The authors declare no conflict of interest. 
References 
1. United Nations Framework Convention on Climate Change (UNFCCC). In Proceedings of the Conference 
of the Parties (COP) Climate Change Agreement, Paris, France, 30 November–11 December 2015. 
2. United Nations (UN). Sustainable Development Goals; UN: New York City, NY, USA, 2015.  
Resources 2016, 5, x FOR PEER REVIEW 11 of 13 
 
3. Veolia. Imagine 2050. 2016. Available online: http://www.veolia.co.uk/sites/g/files/dvc636/f/assets/ 
documents/2016/11/Veolia_Imagine2050_-_Imagine_industry_in_2050.pdf (accessed on 23/8/2016day 
month year). 
4. Ellen MacArthur Foundation. Towards the Circular Economy. 2013. Available online: https://www. 
ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-
the-Circular-Economy-vol.1.pdf (accessed on 17/7/2015). 
5. Barth, M.; Rieckmann, M. Academic staff development as a catalyst for curriculum change towards 
education for sustainable development: An output perspective. J. Clean. Prod. 2012, 26, 28–36. 
6. Leal Filho, W.; Shiel, C.; do Paco, A. Implementing and operationalising integrative approaches to 
sustainability in higher education: The role of project-oriented learning. J. Clean. Prod. 2016, in press. 
7. Rauen, T.R.S.; Lezana, A.G.R.; da Silva, V. Environmental management: An overview in higher education 
institutions. Procedia Manuf. 2015, 3, 3682–3688. 
8. Dlouhá, J.; Glavič, P.; Barton, A. Higher education in Central European countries—Critical factors for 
sustainability transition. J. Clean. Prod. 2016, in press. 
9. Mtutu, P.; Thondhlana, G. Encouraging pro-environmental behaviour: Energy use and recycling at Rhodes 
University, South Africa. Habitat Int. 2016, 53, 142–150. 
10. Lozano, R.; Lukman, R.; Lozano, F.J.; Huisingh, D.; Lambrechts, W. Declarations for sustainability in higher 
education: Becoming better leaders, through addressing the university system. J. Clean. Prod. 2013, 48, 10–
19.  
11. DESD-UN. DESD—Decade of Education for Sustainable Development; United Nations: New York City, NY, 
USA, 2010. 
12. UNESCO. Aichi-Nagoya Declaration on Education for Sustainable Development. 2014. Available online: 
https://sustainabledevelopment.un.org/content/documents/5859Aichi-Nagoya_Declaration_EN.pdf 
(accessed on 17/7/2015). 
13. Marinho, M.; Gonçalves, M.S.; Kiperstok, A. Water conservation as a tool to support sustainable practices 
in a Brazilian public university. J. Clean. Prod. 2014, 62, 98–106. 
14. Institute of Environmental Management and Assessment (IEMA). Skills for a Sustainable Economy; IEMA: 
London, UK, 2014. 
15. Wals, A. Shaping the Education of Tomorrow. Report on the UN Decade of Education for Sustainable Development; 
UNESCOPublisher: Paris, France, 2012. 
16. Cotton, D.; Shiel, C.; Arminda, P. Energy saving on campus: A comparison of students’ attitudes and 
reported behaviours in the UK and Portugal. J. Clean. Prod. 2016, 129, 586–595. 
17. Delgado, C.C.J.; Vélez, C.Q. Sistema de Gestion Ambiental Universitária: Caso Politécnico Gran 
Colombiano. 2005. Available online: http://www.scielo.br/scielo.php?script=sci_nlinks&ref=000134 
&pid=S0104-530X200600030001200009&lng=es (accessed on 17/7/2015). 
18. Biedenweg, K.; Monroe, M.C.; Oxarat, A. The importance of teaching ethics of sustainability. Int. J. Sustain. 
High. Educ. 2013, 14, 6–14. 
19. Adomßent, M.; Fischer, D.; Godemann, J.; Herzig, C.; Otte, J.; Rieckmann, M.; Timm, J. Emerging areas in 
research on higher education for sustainable development—Management education, sustainable 
consumption and perspectives from Central and Eastern Europe. J. Clean. Prod. 2014, 62, 1–7. 
20. Labodová, L.; Lapčík, V.; Kodymová, J.; Turjak, J.; Pivko, M. Sustainability teaching at VSB—Technical 
University of Ostrava. J. Clean. Prod. 2014, 62, 128–133. 
21. Aktas, C.B.; Whelan, R.; Stoffer, H.; Todd, E.; Kern, C.L. Developing a university-wide course on 
sustainability: A critical evaluation of planning and implementation. J. Clean. Prod. 2015, 106, 216–221. 
22. Dyer, G.; Dyer, M. Strategic leadership for sustainability by higher education: The American College & 
University Presidents’ Climate Commitment. J. Clean. Prod. 2015, 140, 111–116. 
23. Ceulemans, K.; Molderez, I.; Van Liedekerke, L. Sustainability reporting in higher education: A 
comprehensive review of the recent literature and paths for further research. J. Clean. Prod. 2015, 106, 79–
86. 
24. Fabbrizzi, S.; Maggino, F.; Marinelli, F.; Menghini, S.; Ricci, C. Sustainability and well-being: The perception 
of younger generations and their expectations. Agric. Agric. Sci. Procedia 2016, 8, 592–601. 
25. Sammalisto, K.; Sundstrom, A.; Holm, T. Implementation of sustainability in universities as perceived by 
faculty and staff a model from a Swedish university. J. Clean. Prod. 2015, 106, 45–54. 
Resources 2016, 5, x FOR PEER REVIEW 12 of 13 
 
26. Bailey, J.; Pena, M.; Tudor, T. Strategies for improving recycling at a higher education institution: A case 
study of the University of the West Indies, Cave Hill Campus, Barbados. Open Waste Manag. J. 2015, 8, 1–
11. 
27. Cebrián, G.; Grace, M.; Humphris, D. Academic staff engagement in education for sustainable 
development. J. Clean. Prod. 2015, 106, 79–86. 
28. Azeitero, U.M.; Bacelar-Nicolau, P.; Caetano, F.J.P.; Caeiro, S. Education for sustainable development 
through e-learning in higher education: Experiences from Portugal. J. Clean. Prod. 2015, 106, 308–319. 
29. Halbe, J.; Adamowski, J.; Pahl-Wostl, C. The role of paradigms in engineering practice and education for 
sustainable development. J. Clean. Prod. 2015, 106, 272–282. 
30. Wood, W.; Tam, L.; Witt, M.G. Changing circumstances, disrupting habits. J. Personal. Soc. Psychol. 2005, 88, 
918–933. 
31. Verplanken, B.; Aarts, H. Habit, attitude, and planned behaviour: Is habit an empty construct or an 
interesting case of goal-directed automaticity? Eur. Rev. Soc. Psychol. 1999, 10, 101–134. 
32. Bamberg, S.; Schmidt, P. Incentives, morality, or habit? Predicting students’ car use for university routes 
with the models of Ajzen, Schwartz, and Triandis. Environ. Behav. 2003, 35, 264–285. 
33. He, H.Z.; Kua, H.W. Lessons for integrated household energy conservation policy from Singapore’s 
southwest eco-living program. Energy Policy 2013, 55, 105–116. 
34. Bamberg, S. How does environmental concern influence specific environmentally related behaviors? A new 
answer to an old question. J. Environ. Psychol. 2003, 23, 21–32. 
35. Kagawa, F. Dissonance in students’ perceptions of sustainable development and sustainability. Int. J. 
Sustain. High. Educ. 2007, 8, 317–338. 
36. Danner, U.N.; Aarts, H.; de Vries, N.K. Habit vs. intention in the prediction of future behaviour: The role 
of frequency, context stability and mental accessibility of past behaviour. Br. J. Soc. Psychol. 2008, 47, 245–
265. 
37. Klöckner, C.A.; Matthies, E. How habits interfere with norm-directed behaviour: A normative decision-
making model for travel mode choice. J. Environ. Psychol. 2004, 24, 319–327. 
38. Kastner, I.; Matthies, E. Implementing web-based interventions to promote energy efficient behavior at 
organizations e a multi-level challenge. J. Clean. Prod. 2014, 62, 89–97. 
39. Verplanken, B.; Wood, W. Interventions to break and create consumer habits. J. Public Policy Mark. 2006, 25, 
90–103. 
40. Stern, P.C. Toward a coherent theory of environmentally significant behavior. J. Soc. Issues 2000, 56, 407–
424. 
41. Tudor, T.L.; Barr, S.W.; Gilg, A.W. A novel conceptual framework for examining environmental behaviour 
in large organisations: A case study of the Cornwall National Health Service (NHS) in the UK. Environ. 
Behav. 2008, 40, 426–450. 
42. Amutenya, N.; Shackleton, C.; Whittington-Jones, K. Paper recycling patterns and potential interventions 
in the education sector: A case study of paper streams at Rhodes University, South Africa. Res. Conserv. 
Recycl. 2009, 53, 237–242. 
43. Arbuthnott, K.D. Education for sustainable development beyond attitude change. Int. J. Sustain. High. Educ. 
2009, 10, 152–163. 
44. Gollwitzer, P.M. Goal achievement: The role of intentions. Eur. Rev. Soc. Psychol. 1993, 4, 141–185. 
45. Abrahamse, W.; Steg, L.; Vlek, C.; Rothengatter, T. A review of intervention studies aimed at household 
energy conservation. J. Environ. Psychol. 2005, 25, 273–291. 
46. Desha, C.J.; Hargroves, K. Higher Education and Sustainable Development: A Model for Curriculum Renewal; 
Earthscan Press: London, UK, 2014. 
47. Lukman, R.; Lozano, R.; Vamberger, T.; Krajnc, M. Addressing the attitudinal gap towards improving the 
environment: A case study from a primary school in Slovenia. J. Clean. Prod. 2013, 48, 93–100. 
48. Asunta, T. Knowledge sources, attitudes and self-reported behavior of secondary-level science students 
concerning environmental topics. In Current Research on Mathematics and Science Education; Research Report 
253; Laine, A., Lavonen, J., Meisalo, V., Eds.; University of Helsinki: Helsinki, Finland, 2004. 
49. Button, C. Towards carbon neutrality and environmental sustainability at CCSU. Int. J. Sustain. High. Educ. 
2009, 10, 279–286. 
50. Boyes, E.; Skamp, K.; Stanisstreet, M. Australian secondary students’ views about global warming: Beliefs 
about actions, and willingness to act. Res. Sci. Educ. 2008, 39, 661–680. 
Resources 2016, 5, x FOR PEER REVIEW 13 of 13 
 
51. National Union of Students (NUS). Lifting the Lid: Student Attitudes and Behaviours towards Recycling 
and Waste. 2013. Available from: http://www.nus.org.uk/en/greener-projects/greener-research/student_ 
recycling_research/ (accessed on 17/7/2015). 
52. Halpern, D.; Bates, C.; Mulgan, G.; Aldridge, S.; Beales, G.; Heathfield, A. Personal Responsibility and 
Changing Behaviour: The State of Knowledge and Its Implications for Public Policy; HMSO: London, UK, 2004. 
53. Hancock, L.; Nuttman, S. Engaging higher education institutions in the challenge of sustainability: 
Sustainable transport as a catalyst for action. J. Clean. Prod. 2014, 62, 62–71. 
54. Mc Kenzie-Mohr, D. Fostering Sustainable Behaviour: Community Based Social Marketing; New Society 
Publishers: Toronto, ON, CanadaUSA, 2011. 
55. Barr, S.W.; Gilg, A.W.; Shaw, G. Promoting sustainable lifestyles: a social marketing approach. In Marketing 
for Social Change: Perspectives and Experiences; Krishna, S.J., Ed.; Icfair University Press: Hyderebad, India, 
2008; pp. 145–169. 
56. StudentSwitchOff. What Is Student Switch Off? 2016. Available online: http://www.studentswitchoff.org/ 
(accessed on 19 July 2016). 
57. Tudor, T.L.; Barr, S.W.; Gilg, A.W. A tale of two settings: Does pro-environmental behaviour at home 
influence sustainable environmental actions at work? Local Environ. 2007, 12, 409–421. 
58. Zsóka, Á.; Szerényi, Z.M.; Széchy, A.; Kocsis, T. Greening due to environmental education? Environmental 
knowledge, attitudes, consumer behavior and everyday pro-environmental activities of Hungarian high 
school and university students. J. Clean. Prod. 2013, 48, 126–138. 
59. Button, C. Towards carbon neutrality and environmental sustainability at CCSU. J. Sustain. High. Educ. 
2009, 10, 279–286. 
© 2016 by the authors. Submitted for possible open access publication under the  
terms and conditions of the Creative Commons Attribution (CC-BY) license 
(http://creativecommons.org/licenses/by/4.0/). 
